those in lower socioeconomic strata are also posited to be important not only as determinants of health, but also as mechanisms by which socioeconomic inequalities in physical (Baum, Garofalo, and Yali 1999) and mental (Turner and Avison 2003) health are produced. However, little evidence from prospective populationbased studies is available in support of this hypothesis, especially with respect to serious physical health outcomes. Thus, using data from a nationally representative study of U.S. adults, we investigated the prospective relationship between exposure to a broadly defined set of social stressors and three different physical health outcomes, and we assessed the degree to which stress and negative life events can explain socioeconomic differentials in these outcomes.
THEORY The Impact of Stress and Life Events on Health
When a person perceives a stressor, a "stress reaction" can occur, involving physiological or emotional arousal and a set of neural and hormonal adaptations that attempt to restore homeostatis (Kelly et al. 1997; Thoits 1995) . Repeated or prolonged elevation of the body's stress response systems (including neural, neuroendocrine, and immune systems) can produce a physiological state referred to as "allostasis" (McEwan and Seeman 1999). "Allostatic load" refers to the "wear and tear" of allostasis on the body's stress response systems, which in the long run causes physiologic changes in the body-most notably in the immune system and brain-that in turn can lead to disease through a variety of biological mechanisms (Baum et al. 1999; Kelly et al. 1997 ).
Cohen, Kessler, and Gordon (1995) postulate a heuristic model of the stress process that integrates environmental demand perspectives, psychological perspectives (which focus on perception, appraisal, and response processes), and biological models (which focus on the activation of physiological systems in response to repeated demands). This unifying model suggests that environmental demands can lead to physiological or behavioral responses that increase one's risk of illness, with the appraisal of demands and adaptive/coping behaviors as critical mediating factors. Environmental demands include acute life events, chronic strains, and daily hassles, all of which can elicit a stress response, suggesting that it is not just dramatic events but also the many events of daily life that can exact a toll (Thoits 1995) . Numerous studies have shown that exposure to intense and ostensibly stressful life events (such as divorce or death of a close family member) is associated with higher levels of psychological problems including psychological distress, psychiatric disorders, substance abuse, and suicide ( (1996) concluded that both life stress and a lack of social support significantly affect coronary heart disease incidence and mortality. Carroll and colleagues (2002:1439) reported that the risk of hospital admission for myocardial infarction increased by 25 percent the day of and the two days after England lost to Argentina in a World Cup soccer match that ended in a penalty shoot out, concluding that "myocardial infarction can be triggered by emotional upset, such as watching your football team lose an important match."
Socioeconomic Position and Stress
Pearlin (1989) has argued that most sources of stress are social in origin, since both chronic and acute experiences with stress and negative life events arise out of social roles, which themselves are the result of social stratification by social class, race, gender, and age.
As such, stress may contribute to socioeconomic disparities in health through multiple mechanisms (Baum et al. 1999 Baum and colleagues' review of the literature (1999) concluded that socioeconomic position is associated with both the frequency of stressful life events and stress responses. They also suggested that many social environment features commonly perceived as stressful, such as crime, inadequate neighborhood services, transportation problems, discrimination based on race/ethnicity or social class, are significantly more prevalent in lower socioeconomic environments. Turner and colleagues' examination of the social distribution of stress (1995) similarly found that exposure to stress was strongly patterned by sociodemographic characteristics, with differential exposure explaining a substantial amount of the variation in depressive symptoms and major depressive disorder by gender, marital status, and occupational status. More recently, Grzywacz and colleagues (2004) found in crosssectional analysis of diary information from the National Study of Daily Experiences that adults with low levels of education reported fewer stressors but more severe ones. However, the lower levels of physical symptoms and psychological distress observed among the better educated were not explained either by differential exposure or vulnerability to stress.
While the hypothesis that stress likely plays a role in socioeconomic inequalities in health has been put forth by a number of researchers, the empirical work conducted to date is quite limited (Macleod et al. 2001) . Many of these studies were cross-sectional rather than longitudinal in nature, and they focused on depressive symptoms or other psychological outcomes rather than physical health. In addition, very few studies have explicitly examined the role of stressors in understanding socioeconomic disparities in health. There is some literature on the role of stress in explaining socioeconomic disparities in mental health (e.g., Turner et al. 1995) and in explaining racial differences in specific diseases or health conditions, such as hypertension (Turner et al. 1995; Williams et al. 1997 ). Nonetheless, the notion that differential exposure to stress may account for some portion of socioeconomic disparities in physical health is largely hypothetical and supported primarily by covariation at the present time (Baum et al. 1999 ).
This article seeks to bring additional insight to this topic by investigating the role of chronic stress and major negative life events as predictors of physical health and explanations for socioeconomic disparities in physical health using a longitudinal sample that includes both men and women. Our analysis attempts to answer three research questions related to the differential exposure hypothesis: (1) are measures of chronic stress and life events patterned by education and income? (2) are chronic stress and/or life events predictive of physical health outcomes over a 7.5 year time period? and (3) to what extent does differential exposure to chronic stress and life events serve as a mediator between education or income and health status? Issues of differential vulnerability to stress by education were beyond the scope of this article, but we plan to address them in future papers.
METHODS
The data come from the Americans' Changing Lives survey, a stratified, multistage area probability sample of noninstitutionalized adults age 25 and older living in the coterminous United States, with oversampling of both adults age 60 and older and African Americans. The wave 1 survey was conducted in 1986, with faceto-face interviews with 3,617 respondents (representing 70% of sampled households and 68% of sample individuals). Wave 2, also involving face-to-face interviews, was conducted in 1989 with 2,867 (83%) of wave 1 survivors. In 1994, approximately 7.5 years after baseline, wave 3 was conducted via telephone or face-toface interviews with 2,562 participants or their proxies (representing 83% of wave 1 survivors). Data collection for wave 4 was in progress at the time the analysis presented in this article was conducted. Additional information on the study design is published elsewhere (House et al. 1994; House et al. 1990 (2) income, measured as the combined income in the preceding year from all sources for respondents and their spouses and grouped into three categories: $0-$9,999, $10,000-$29,999, and $30,000 or more. Using more refined categories of education and income did not significantly change the results.
Measures of Chronic Stress and Life Events
This analysis considers five self-reported measures of chronic stress and negative life events, measured at waves 1 and 2: (1) financial stress, (2) parental stress, (3) marital/domestic relationship stress, (4) the number of major negative events in one's lifetime, and (5) the number of major negative events in the past three years. The measures reflect the state of the art at the time of wave 1 (1986) and accord well with current standards of measurement of life events that recommend assessment of both recent negative life events and lifetime occurrence of more major/traumatic events (Turner 2001 Items for this scale were also standardized to create a scale with mean zero and standard deviation of one (Cronbach's alpha = .61). For multivariate analysis, the parental chronic stress scale was recomputed such that those respondents without children would have a value of zero on the scale (rather than have a missing value for this variable), adding a constant value (.01 plus the lowest score on the standardized value of the scale) to everyone's score so that the lowest value for those without children became zero and the stress scores of those with children ranged upward from .01. In multivariate analyses using the revised parental stress variable, a dummy variable indicating whether or not the respondent had any children was also included. The interpretation of this dummy variable is the effect of being a parent in the absence of any reported parental stress, and the parental stress variable reflects the impact of stress among those with children.
A marital stress scale measuring stress in intimate partner relationships was created for those who were married or reported living with a partner for six months or more. The scale comprised the responses to five statements or questions: (1) "My spouse/partner doesn't treat me as well as I deserve" (1 = agree strongly, Items for this scale were recoded and averaged, as described above, to create a scale with a mean of zero and standard deviation of one (Cronbach's alpha = .74). Like the parental stress scale, the marital stress scale was recomputed such that respondents who were not married or living with an intimate partner would have a value of zero on the scale, with a dummy variable indicating whether or not the respondent was married/living with a partner included in all regression analyses.
Regarding negative lifetime events, respondents were asked if they had ever been widowed, divorced (or had a marriage annulled), had a child die, or been the victim of a serious physical attack or assault at any time in their life. These four dichotomous variables were summed into a count of the number of negative lifetime events (ranging from 0 to 4). Information on the timing of these four events plus five others was used to create a separate (and potentially overlapping) count of the number of recent negative life events the respondent had experienced in the past three years (ranging from 0 to 9). The five other life events in the recent events count were (1) death of a parent/step parent, (2) death of a close friend/other relative, (3) involuntarily losing a job other than for retirement, (4) being robbed or burglarized, or (5) having anything else bad happen that upset the respondent a great deal. In multivariate regression analysis including both the lifetime and recent event counts, the recent event count estimates only the effects of the nonoverlapping recent events.
Information regarding stressors related to health was also available in the data (e.g., experiencing a serious or life-threatening illness in the past three years), but not used in these analyses because the dependent variables were all health related. Information on different dimensions ofjob-related stress was included in initial analyses, but the results were not significant, perhaps due to some weaknesses in the available measures (e.g., small number of items with low reliabilities), and hence are not considered further.
Health Status Measures
Three measures of physical health status were used in the analysis: mortality, functional health, and self-rated health. Mortality information from baseline (1986) through mid-1994 (the time of the wave 3 survey) was obtained from informants and the National Death Index. Deaths were verified with death certificates in over 96 percent of cases. Remaining reported deaths were determined to be actual deaths based on careful review of information from reliable informants or other sources. Respondents' health status was assessed via self-reports at baseline and prospectively 7.5 years later (1994). Information from several questions in the surveys was used to score respondents' functional health, where a low score of 1 represents confinement to a bed or chair and a score of 4 represents the ability to do heavy work inside or outside of the home. These scores were then transformed into a three-category variable: (1) no functional limitation (i.e., able to do heavy work around the house); (2) some limitation, meaning respondent reported not being able to do such things as heavy physical labor or work around the house; or (3) moderate/severe limitation, meaning the respondent reported having great difficulty walking a few blocks or climbing stairs, or reported being confined to a bed or a chair. Respondents also were asked to classify their self-rated health as being excellent, very good, good, fair, or poor. We collapsed this fivecategory scale into three categories: (1) excellent/very good; (2) good; (3) fair/poor. Self-rated health has been shown to have high test-retest reliability, and to be quite predictive of mortality and other health outcomes (Lundberg and Manderbacka 1996; Idler and Benyamini 1997).
Statistical Analysis
For the mortality analysis, all independent variables were taken from wave 1 and used to predict mortality between wave 1 and wave 3 (7.5 years). For the health status analysis, independent variables were taken from wave 1 (sociodemographic variables, baseline health status, and the five stress measures) and wave 2 (four stress measures) and used to predict the three health-related dependent variables (mortality, functional health, and self-rated health) at wave 3. Data were weighted in all analyses to adjust for differential response rates and the sampling design. Poststratification weights adjust the wave 1 sample results to U.S. Bureau of the Census population estimates by sex, age, and region of the country for July 1, 1986.
Cox proportional hazard models were used to estimate the relative hazard of mortality during the follow-up period as a function of demographic, socioeconomic, and stress variables. A series of multiple predictor models was estimated, with all models controlling for age, sex, race, and health status at baseline. In model 1, the relative hazard rate of mortality over the follow-up period was estimated for income and education. In model 2, the relative hazard rate of mortality was estimated for wave 1 stress and life events variables under study, controlling for socioeconomic position. In model 3, wave 2 stress/life events variables were added to model 2, in an attempt to investigate the degree to which stress/life event variables at both waves 1 and 2 predict mortality by wave 3 and attenuate the effects of income and education observed in model 1. In model 3, a dummy variable indicating no information at wave 2 (due to mortality or survey nonresponse) was included so these study subjects would not be dropped from analysis due to missing data.
In our health status analyses, multinomial logistic regression was used to estimate the relative risk of specific health status outcomes at wave 3 as a function of prior measures of demographic, socioeconomic, and stress variables. For analyses regarding functional health, the outcome variable had five possible values: (1) no functional limitation (the referent category); (2) some limitation; (3) moderate/severe limitation; (4) mortality between wave 1 and wave 3 (n = 542); and (5) survey nonresponse at wave 3 (n = 513). For analyses regarding self-rated health, the outcome variable also had five possible values: (1) excellent/very good self-rated health (the referent category); (2) good health; (3) fair/poor health; (4) mortality between wave 1 and wave 3; and (5) survey nonresponse at wave 3.These models predicted the relative risk of being in a specific health status category at wave 3, having died, or not participating in the wave 3 survey compared with being in the best or optimum health category (i.e., no functional limitation or excellent/very good health).
For analyses regarding functional limitation and self-rated health, a series of three multiple predictor models was estimated. Model 1 investigated the effects of income and education on health status outcomes; model 2 added stress and life/event variables from wave 1; and model 3 added stress/life event variables from wave 2 (and a dummy variable for no information at wave 2 due to mortality or survey nonresponse). All models controlled for age, sex, race, and baseline health status. Since the models controlled for baseline health, our analyses served to identify predictors of change to a negative health status between waves 1 and 3, relative to those who stayed in the best health category.
The multinomial models described above controlled for mortality and survey nonresponse (n = 3,617). In combination with weighting for nonresponse, these analyses help to adjust for panel attrition in the sample. We also conducted another series of multinomial logistic regression analyses to investigate predictors of wave 3 health status using those respondents who were alive and responded to all three waves of the survey (n = 2,348). In removing those who died or were nonresponders at wave 2 or wave 3, we are investigating the impact of socioeconomic and stress measures over time on a subgroup of respondents who survived the entire follow-up period and who contributed information regarding stress variables at two points in time.
RESULTS
A significant portion of the sample at wave 1 was classified as socioeconomically disadvantaged (Table 1 ). In addition, 61 percent of the sample had experienced one or more life events in the past three years, and 47.8 percent of the sample had ever experienced at least one of four major life events being considered (with 11.8% widowed, 24.5% divorced, 11.3% had a child die, and 16.6% were the victim of a serious physical assault).
At baseline, 15.3 percent of the sample was classified as having some or a moderate/severe level of functional limitation, and 15.2 percent reported that they were in fair or poor health (Table 1) . Between wave 1 and wave 3, 9.8 percent of subjects died, and 12.7 percent did not participate in the wave 3 survey. In addition to these two outcomes, 64.7 percent reported the same level of functional health between wave 1 and wave 3, 9.1 percent experienced a decline in functional health, and 3.7 percent experienced an improvement. Regarding self-rated health status, 50.0 percent reported the same level of health, 18.8 percent reported a decline in health, and 8.7 percent reported improved health between waves 1 and 3.
Given the strong associations among income, education, and age in the sample, we present results regarding the income and education differences in the prevalence of stress or life event variables at wave 1 stratified by age (Tables 2-4). The distributions of the majority of the stress and life event variables were significantly related to both education and income, for the study sample as a whole and within three different age groups (25-44 years, 45-64 years, and 65 years and older).
There was a generally monotonic, inverse relationship between the prevalence of chronic stress/negative life events and socioeconomic position, with those in the lowest education and income categories reporting the highest prevalence at wave 1 (Tables 2-4 ). For example, across all age groups, those in the lowest education and income categories had significantly higher rates of financial chronic stress (p < .001), and there was a significant inverse relationship between the number of negative lifetime 23.2 percent had experienced the death of a child, compared with the highest education group in which 6.4 percent had been widowed, 25.6 percent had been divorced, and 6.5 percent had experienced the death of a child (Table 3) . Additional analysis (of the subsample of people responding to all three waves, n = 2,348) revealed that a significant proportion of people scoring high on stress measures at wave 1 reported similarly high scores at wave 2. For example, of those scoring in the top quartile of the financial chronic stress scale at wave 1, 80 percent were also in the top quartile at wave 2; of those scoring in the top quartile for both parental and marital stress at wave 1, 58 percent were in the top quartile for these variables at wave 2.
Mortality Results
Cox proportional hazard analyses demonstrated that income (net of education) was significantly related to mortality during the 7.5-year follow-up period of the Americans' Changing Lives study (Table 5 ). Compared to those in the highest income category, the hazard rate ratio of dying during the follow-up period was more than two times greater for those in the middle-income group (hazard rate ratio = 2.20, 95% confidence interval 1.37-3.51) and nearly three times greater for those in the lowest income group (hazard rate ratio = 2.78, 95% confidence interval 1.72-4.48) (Table 5 , model 1). Mortality analyses also revealed that the number of negative lifetime events was significantly related to mortality when controlling for age, race, sex, wave 1 health status, education and income (hazard rate ratio = 1.26, 95% confidence interval 1.10-1.44) (Table 5 , model 2). The effects of this variable remained the same in a model with wave 2 stress variables (Table 5, model 3) . When considering the effects of the four individual variables that make up the life event scale in a full model, the results suggested that having been a victim of a physical assault was the only single item predictive of subsequent mortality (hazard rate ratio = 1.51, 95% confidence interval 1.1-2.1). To see if this effect was driving the observed effect of the lifetime event count variable on mortality, we revised the count variable to exclude being a victim of a physical assault. The effect of the revised variable remained significantly predictive of mortality without including physical assault in the count (hazard rate ratio = 1.17, 95% confidence interval 1.01-1.37).
Although the wave 1 life event count was the only stress or life event variable significantly predictive of mortality in the models analyzed, considering these psychosocial variables at both wave 1 and wave 2 did attenuate the effect of income on mortality (Table 5, models 1-3) . In addition, when stress and life event variables were added to the base model with sociodemographics, the effect of race, which showed a significantly lower mortality rate for whites in model 1, attenuated to just above statistical significance at the .05 level (Table 5, models 1-3) .
Functional Health
In contrast to the mortality analysis, both education and, to a lesser degree, income were significant predictors of some level of functional limitation at wave 3 (Table 6 , model 1). Those in the lowest education and income groups were significantly more likely to report severe or moderate functional limitation at wave 3, controlling for baseline health status.
In a model controlling for baseline income, education, and health status (along with age, sex, and race), wave 1 financial chronic stress and the wave 1 count of lifetime events were predictive of severe or moderate limitation at wave 3 (Table 6 , model 2). When stress variables measured at wave 2 were added to the model, wave 2 financial chronic stress was significantly predictive of severe or moderate limitation at wave 3, with the effects of wave 1 stress measures attenuating to insignificance (Table 6, model 3) . Thus, it appears that financial stress decreases physical functioning in this longitudinal sample, but it is the more proximate measure of financial stress that drives the effect.
In addition, when comparing the effects of income and education on functional limitation in models with and without the stress or life event variables, the results show that there was some attenuation in the effects of race, income, and education on physical functioning at wave 3 when stress measures were considered (Table 6 , models 1 and 3). Although the effects 
Self-Rated Health
As with functional health, both education and income were significant predictors of lower levels of self-rated health at wave 3 (Table 7 , model 1). Low educational attainment (<12 years) was significantly predictive of both fair or poor health and good health, while low income was predictive of fair or poor health. In addition, white respondents were significantly less likely to report lower levels of health at wave 3 than nonwhites.
Wave 1 marital stress was significantly associated with being in fair or poor self-rated health at wave 3 among people with spouses or partners (Table 7 , model 2). The results also suggest that being partnered was protective against a lower level of self-rated health at wave 3. When wave 2 stress and life event variables were added to the model, the effect of wave 1 marital stress was no longer significantly predictive of fair or poor health at wave 3. However, both parental stress and financial stress measured at wave 2 were significantly related to fair or poor health at wave 3. Thus, in the case of self-rated health, the more proximate measures of financial stress and parental stress (from wave 2) were significantly related to being in fair or poor health at wave 3.
In the full model (Table 7 , model 3), the effects of income and education remained significantly predictive of self-rated health at wave 3. Adding controls for major stress and negative life event variables produced minor changes in the income and education coefficients. Thus, it does not appear that the stress or life event variables considered in the Americans' Changing Lives study explain much of the strong prospective relationship between socioeconomic position and self-rated health. In addition, the effects of race on self-rated health attenuated slightly yet remained significant in the full model, with white respondents less likely to report lower levels of self-rated health.
Other Analyses
The analyses described above for functional impairment and self-rated health were repeated using the subsample of respondents who participated in all three waves (n = 2,348). The results of these analyses (not shown) are quite similar to those reported above for the full sample, with some important exceptions. In regard to functional health, the wave 1 lifetime event measure was significantly and positively associated with severe or moderate impairment at wave 3 (an effect not observed in the full sample). As in the full sample, the effects of education and income attenuated when the wave 1 and wave 2 stress variables were added to the model. In the subsample, however, the income effect attenuated to a greater degree and became insignificant. This suggests that, in this subsample of survivors with complete information, the negative effect of low income on functional health over time may be primarily understood by its association with stress and life event variables. In regard to self-rated health, the results for the subsample were very similar to those for the full sample.
DISCUSSION
Our results add to growing evidence that low income and limited educational attainment are strongly predictive of health status and health decline over time. The results also suggest significant socioeconomic disparities in the major life events and chronic stressors considered in this study, and that some of these variables are predictive of mortality and health over time. This includes the findings that a count of negative lifetime events was positively associated with the risk of mortality, and that a higher score on a financial stress scale was predictive of having moderate or severe functional impairment and a report of fair or poor health at wave 3. Income, but not education, was predictive of mortality, and remained so, though at a lower level, when financial stress is added to the model. In the case of functional health, the effects of education and race remained significantly predictive of severe or moderate limitation when stress and life event measures were considered, while the effects of low income attenuated to insignificance. In the case of selfrated health, income, education, and race all remained significantly predictive of lower levels Our results suggest several important conclusions. First, there is indeed differential exposure by socioeconomic position to negative life events and other types of stressors. Second, some types of stress and life events are predictive of general physical health outcomes, with the more proximate measures of stress generally more powerful in terms of predicting subsequent health status outcomes. Third, stress and negative life events may be a more salient mechanism by which socioeconomic differentials in mortality and functional limitation are produced than differentials in self-rated health. Consideration of stress and life event variables attenuated the socioeconomic differences in mortality and functional limitation in our sample, but they had only a very minor effect on socioeconomic differences in self-rated health. The reasons that stressors do not appear to mediate socioeconomic effects on selfrated health are not clear, but perhaps part of the explanation is that this is a very general or global measure of health status that is not well-suited for capturing the effects of stress on health.
Our findings should be qualified in a number of ways. First, mental health outcomes were not considered in this study. Second, the number of life event and stress variables considered was limited to the major ones that are experienced by people across social strata (Cohen et al. 1995) . The literature indicates that a full evaluation of the impact of stress requires a comprehensive assessment of stress, since the association between stress and health status is generally stronger when multiple domains of stress are included (Taylor and Seeman 1999; Thoits 1995; Turner et al. 1995 ). Third, it should be acknowledged that some of our measures of stress (e.g., ever divorced or ever widowed) could precede and therefore be causes rather than consequences of baseline income and education.
Fourth, our approach focused on a direct relationship between environmental demand and physical health outcomes, neglecting the importance of psychological factors (such as vulnerability, coping, and adaptive responses) in the process. For example, Turner and Avison (1992) argue that only unsuccessfully resolved life events should be used in counts to achieve a better estimate of the true burden of these events.
In this research, however, we investigated the incidence of different types of life events without taking into account whether a subject was able to deal or cope with them successfully.
Despite our inability to investigate many of the nuances in the relationship between stress and health, our findings offer support for the hypothesis that increased exposure to the myriad stressors experienced by those of lower social position takes a physical toll and thus contributes in part to social inequalities in physical health. The research presented here has numerous strengths, including that the study design was prospective and the sample was nationally representative. The effects of a number of different measures of chronic stress and life events (both recent and lifetime) were considered, using three different physical health outcomes. The results add to the literature by demonstrating that major types of stress and life events are strongly patterned by socioeconomic position, that some appear to be predictive of mortality and declines in general measures of physical health status over time, and that differential exposure explains some portion of socioeconomic disparities in health.
It is unlikely that researchers will ever identify one or even a small number of psychosocial factors that can explain the majority of the health inequalities observed across social strata. In prior research, we have shown that health behaviors also play only a modest role in explaining social disparities in mortality and health across education and income levels (Lantz et al. 1998 (Lantz et al. , 2001 ). As a fundamental cause of health status (Link and Phelan 1995), socioeconomic position and race affect a large and changing array of individual, household, and environmental factors related to health. Thus, it is probable that while each of these factors can explain only a small amount of disparities in health, a large number of factors taken together can have great explanatory power (House et al. 1994 .) Hence, chronic and acute life events and stress should continue to be considered an important part of a larger group of psychosocial factors that help us to understand socioeconomic disparities in mortality and health status.
